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Device for Implanting Electrically Isolated Occlusion Helixes 

5 The invention relates to a device for implanting occlusion helixes that can be de- 
tached by electrolysis in blood vessels and body cavities, especially aneurysms, 
said device comprising an insertion aid, at least one occlusion helix that is dis- 
tally arranged in relation to the insertion aid and at least one electrolytically cor- 
rodible severance element, with at least one stabilization helix being arranged 
10 between severance element and occlusion helix. 

The use of endovascular techniques for the occlusion of body cavities or vessels 
such as arteries, veins, fallopian tubes or vascular deformities (for example, 
vascular aneurysms) is known in the art. In this case, the occlusion helix is usu- 
ally introduced by means of an endovascular guide wire serving as insertion aid 
15 through a catheter into the cavity to be occluded and deposited therein. 

To detach the occlusion helix from the insertion aid various methods are known 
from prior art. In particular, the electrolytic severance of stainless steel wire ends 
as initially described for electro-coagulation by Thompson et al. as well as McAI- 
ister et al. in 1979 has proved its worth in this context (Radiology 133:335-340, 
20 Nov. 1979; AJR 132:998-1000, June 1979). 

Based on this method European patent publication 0 484 468 as well describes 
a device for the implantation of occlusion helixes involving the electrolytically 
corrodible design of the end of the guide wire at the connection between the 
guide wire and the occlusion helix. In this manner the electrical voltage applied 
25 to the occlusion helix serving as an anode for electro-thrombozation is utilized 
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for the simultaneous severance of the wire end and thus the release of the oc- 
clusion helix. 

All devices of this nature have the disadvantage in that the guide wire intended 
for the safe transfer of the implant has to be of comparatively massive design 
5 which means severance of the guide wire end by means of electrolysis requires 
a relatively long period of time. For this reason, WO 03/017852 A1 proposes to 
design an electrolytically corrodible point in the form of a severance element as 
part of the occlusion helix proper. Since these severance elements are sub- 
jected to significantly lower bending stresses during the implantation process 
10 they may have a correspondingly smaller diameter resulting in the electrolytic 
detachment of the occlusion helix to improve and be carried out more quickly. It 
has, moreover, been possible in this way to use less stable and more flexible 
materials for the severance element which additionally accelerated and im- 
proved the detachment process by means of electrolysis. 

15 Furthermore, the application of stabilization helixes is known from prior art said 
helixes serve the purpose of connecting the severance elements with the occlu- 
sion helixes. These stabilization elements are intended to stabilize and stiffen 
the implant and are of a diameter that is smaller than that of the occlusion he- 
lixes so that they can be inserted at least partly into the latter. Moreover, the 

20 stabilization helixes connected to the severance elements also serve to enlarge 
the surface at the end of the severance element in order to improve in this man- 
ner the connectability with respect to the occlusion helix. The connection is as a 
rule established with the help of a laser welding process, however connecting a 
severance element without stabilization helix to the occlusion helix would turn 

25 out to be rather difficult due to the small diameter of the severance element. Al- 
though the connection could thus be more easily established as a result of the 
additionally attached stabilization helix bringing about a correspondingly larger 
surface, laser welding nevertheless is a very complex and sophisticated tech- 
nology to be applied so that there is need for a more simple technique enabling 

30 the stabilization and occlusion helixes to be connected. 

To keep the severance times to a minimum it has been disclosed by prior art 
publications, for instance US 6 620 152, that the implant be isolated electrically 
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which apparently increases the disposition of the wire section envisaged for 
electrolytic severance to be more vulnerable to electrolytic corrosion. Isolation in 
this case may be brought about either by arranging isolation between the im- 
plant and the severance location or by coating the implant with an isolating 
5 layer. 

However, this prior-art technique has the disadvantage in that the severance lo- 
cation of the device described in the cited publication is situated in the guide 
wire which compared to arranging the severance location in the area of the oc- 
clusion helix is less beneficial for the reasons stated above and described in suf- 
10 ficient detail in WO 03/017852 A1 to which express reference is made here. 

Furthermore, no additional stabilization helixes which serve to position and im- 
prove the transition to the occlusion helix have been provided for the isolated 
implants known from prior art as referred to above. 

Proceeding from what is known from prior-art it is therefore the objective of the 
15 invention to provide a device for the implantation of occlusion helixes which en- 
ables the time span required for electrolytic corrosion to be further reduced and, 
what is more, provides also for a simplified connection between stabilization he- 
lix and occlusion helix. 

According to the invention this objective is achieved by providing a device for the 
20 implantation of occlusion helixes that can be detached by electrolysis in blood 
vessels and body cavities, especially aneurysms, said device comprising an in- 
sertion aid, at least one occlusion helix that is distally arranged in relation to the 
insertion aid and at least one electrolytically corrodible severance element, with 
at least one stabilization helix being arranged between severance element and 
25 occlusion helix and said stabilization helix being connected with the occlusion 
helix by an electrically isolating adhesion layer such that the occlusion helix be- 
comes isolated from the voltage when an electrical voltage is applied to the sev- 
erance element. 

Other than the isolations known from prior art the isolation proposed by the in- 
30 vention is not located between severance location and implant but between the 




4 

individual components of the implant. In this manner two problems are resolved 
simultaneously, that is simplifying the connection of stabilization and occlusion 
helix on the one hand and shortening the severance time on the other. The latter 
is due to the fact that when voltage is applied to the severance element the cur- 
5 rent density in said element increases provided other parts of the implant where 
electrolytic corrosion shall not take place are isolated from the voltage so ap- 
plied. 

At the same time, establishing the connection between stabilization and occlu- 
sion helix is significantly simplified in comparison to prior-art solutions usually 
proposing the use of laser welding techniques. As proposed by the invention the 
usual course of action calls for an adhesive being applied to at least that end of 
the stabilization helix that is envisaged to be connected to the occlusion helix 
with said stabilization helix then being brought in contact with the occlusion he- 
lix. It is to be considered especially advantageous to provide the entire stabiliza- 
tion helix with an electrically isolating coating said coating may, in particular, 
consist of an adhesive layer. Following this, one end of the stabilization helix can 
be brought into contact with the occlusion helix or partly inserted into the same 
to establish a durable, isolating connection. As a result of the additional isolation 
of the stabilization helixes by means of an electrically isolating coating any cor- 
rosion in the area of the stabilization helix is prevented and the current density in 
the area of the severance element increased further which leads to the sever- 
ance time being reduced correspondingly. If thought expedient, even several 
stabilization helixes fit together may be arranged at the occlusion helix. 

It is, moreover, considered expedient to arrange for a securing means to be run 
25 through the lumen of the occlusion helix. Securing means of this nature offer the 
advantage that in the event of a wrong placement of the occlusion helix or if too 
large an occlusion helix has been selected for the area to be occluded and must 
then be retracted, possibly completely retracted into the catheter such retraction 
process is much safer. Retracting an occlusion helix without securing means in- 
30 volves a risk in that portions of the helix are pulled apart and elongated due to 
the tensile or torsional stresses applied and in this way be plastically deformed 
irreversibly. In extreme cases the helix may separate or break giving rise to life- 
threatening embolism. 
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It is known to provide for such securing means to consist of flexible polymer 
threads. However, especially preferred is a variant that is described in 
DE 101 18 017 A1 according to which the securing means consist of a wire 
made of a material, particularly a metal, having shape memory properties. In 
5 comparison with securing elements made of a polymer material such a metallic 
securing means offers distinct advantages with respect to its resistance to tor- 
sional or tensile stresses. A securing means made of a metal having shape 
memory properties may also offer characteristics known as „super elasticity" so 
that such a securing means or element in its flexible state can withstand particu- 
10 larly high bending or tension loads without the risk of failing or breaking. 

As regards the shape-memory properties of the securing means these may be 
due to a thermal or mechanical shape-memory effect. Especially proven materi- 
als used for this purpose are titanium and nickel containing alloys, in particular 
an alloy known to those skilled in the art under the name of Nitinol. Furthermore, 
15 alternative materials may be used as well, for example iron or copper based al- 
loys. The properties of the shape-memory material can be precisely controlled or 
influenced by a person skilled in the art in a known manner by selecting exactly 
the material composition required. The diameter of such a wire serving as secur- 
ing means typically ranges between 0.03 and 0.05 mm. 

20 Moreover, using a shape-memory material for the securing means is also con- 
ducive to the impression of a superimposed structure on the occlusion helix after 
said helix has been released from the catheter and placed in an aneurysm, for 
example. It is, basically, of advantage if the occlusion helix forms into such a 
secondary structure when in the aneurysm, for instance takes on helical coil or 

25 basket shape, because in this way the aneurysm is filled up particularly well to 
make sure an effective thrombozation of the aneurysm can be achieved. If 
thought expedient the occlusion helix itself may be preformed into such a super- 
imposed structure which it assumes when it is released from the catheter. It may 
nevertheless be sufficient, however, if exclusively the securing means and not 

30 the occlusion helix itself is preformed, provided the force exerted by the securing 
means is great enough to also force the occlusion helix into the shape prede- 
termined by the securing means. The force exerted by the securing means is 
brought about due to the securing means being liberated and released from the 
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constraint of the surrounding catheter when placed into the aneurysm and re- 
transformed returning to its austenite phase which causes it to assume the pre- 
viously impressed structure. Additionally or alternatively, a temperature induced 
transformation may be caused as well when, upon being released from the 
5 catheter, the securing means is subjected to the elevated temperature prevailing 
in the blood stream. 

If only one severance element is provided or in the event of several severance 
elements in the area of the most distally arranged segments of the occlusion he- 
lix the securing means is expediently arranged between stabilization helix and 

10 distal front section of the occlusion helix, i.e. at its proximal end it is attached to 
the stabilization helix and at its distal end to the occlusion helix. To make sure 
an electrical connection between stabilization helix and occlusion helix is not es- 
tablished via the securing means the connection of the securing means to the 
distal front section of the occlusion helix is suitably effected with the aid of an 

15 adhesion layer which enables the occlusion helix to be isolated from an electri- 
cal voltage applied to the severance element. The connection between stabiliza- 
tion helix and metallic securing means may also be made up by means of an 
adhesion layer or by welding or soldering methods to suit individual needs. In 
case an adhesion layer is used the securing means as well is electrically iso- 

20 lated from the severance element whereas the voltage applied to the severance 
element for the purpose of electrolytic corrosion is also applied to the securing 
means in case welding or soldering techniques are employed. As described in 
more detail hereinafter the latter may be beneficial in certain cases. 

In order to prevent in the latter case that a current flow occurs when contact is 
25 made between the metallic securing means and the occlusion helix the securing 
means should be provided with an electrically isolating coating similar to the one 
that can be used for the stabilization helix. Such a coating is all the more useful 
because it prevents the electrolytic corrosion of the securing means proper and 
keeps the current density at the severance element at a high level. 

30 As an alternative to the electrical isolation of the securing means the occlusion 
helix itself may be provided with an electrically isolating coating, at least on the 
inside of the helix. In this manner as well it is effectively ruled out that a current 
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flow occurs between securing means and occlusion helix as soon as both ele- 
ments contact each other. 

Especially preferred are devices according to which the occlusion helix is pro- 
vided with several spaced electrolytically corrodible severance elements or de- 
vices with several spaced occlusion helixes provided with one electrolytically 
corrodible severance element each arranged between them. Devices of this type 
are basically known from WO 01/32085 A1 to which express reference is made 
here. In this manner one or several variably sized longitudinal sections of the 
occlusion helix can be separated by electrolysis and placed in the aneurysm. 
This enables occlusion helixes of exactly the right length to be placed into the 
aneurysm. If necessary, even several sections of the same helix may be sepa- 
rated one after the other and introduced into the cavity to be occluded. This is 
beneficial not only in terms of costs and time but also serves to further minimize 
surgery risks. Furthermore, the application of this method dispenses with the 
need to always keep ready and use differently sized occlusion helixes for 
placement into aneurysms of different size but instead enables a uniformly sized 
device to be employed which makes it possible, as required in each individual 
case, to introduce differently sized sections of the occlusion helix into the aneu- 
rysm. 

20 The application of such occlusion helixes having a plurality of electrolytically cor- 
rodible locations is based on findings according to which the specific severance 
location of the occlusion helix that is situated nearest to the distal end of the 
catheter is separated by electrolysis when a current is applied to such a device. 
This is due to the fact that on the one hand the electrolytically corrodible loca- 
25 tions in the catheter are isolated from the ionic medium through the catheter and 
thus are not undergoing electrolysis and, on the other hand, the current density 
decreases in proximal-distal direction owing to the distally increasing resistance 
in the occlusion helix or helixes. As a result of this, the electrolytically corrodible 
point which, viewed in distal direction, is closest to the distal end of the catheter 
30 is subjected to the most intensive electrolytic process and is thus preferentially 
dissolved. 
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In the event of a device having a plurality of severance elements it is expedient 
to arrange in the segments of the occlusion helix located between the severance 
elements or in the individual occlusion helixes one securing means each which 
passes through the lumen of the occlusion helix. In this manner the placement of 
5 variably sizable lengths is at the same time associated with securing each indi- 
vidual segment arranged between the electrolytically corrodible points such that 
a maximum degree of safety is achieved with respect to preventing the occlu- 
sion helixes from being torn off. 

According to an especially preferred embodiment the individual severance ele- 

10 ments are connected in an electrically conductive fashion via metallic securing 
means. As per the aforesaid embodiment the securing means, although isolated 
with respect to the occlusion helix, passes the current on to the next, distally ar- 
ranged severance element. The transition in this case may be effected such that 
the securing means is directly connected with the nearest severance element or 

15 in such a way that the securing means has a conductive connection with an ad- 
ditional stabilization helix at the distal end of a segment of an occlusion helix or 
with one of several occlusion helixes arranged in series, again with the stabiliza- 
tion helix being conductively connected with the severance element. Typically, 
on both ends of the severance elements a stabilization helix each is arranged 

20 said helix connecting the severance element with the respective occlusion helix 
segments. Preferably, each individual securing means runs from the stabilization 
helix located on the distal end of a severance element to the nearest distally lo- 
cated stabilization helix of the following severance element. In this manner it is 
ensured that the individual severance elements are connected in an electrically 

25 conductive manner via the stabilization helixes and the securing elements at- 
tached to said helixes such that an applied electrical voltage intended to sepa- 
rate the occlusion helixes is transferred to the individual severance elements. At 
the same time each individual occlusion helix segment is isolated electrically 
from the stabilization helix because said segment being attached to the stabiliza- 

30 tion helix with the aid of an electrically isolating adhesion layer. Basically, the 
metallic securing means may also be secured to the severance elements proper 
and in this manner make sure the flow of current is established. Only with the 
most distally arranged occlusion helix segment does the securing means pref- 
erably run up to the distal front section of the occlusion helix proper where the 
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securing means is connected with the distal front section via an adhesion layer 
isolating the occlusion helix from the electrical voltage applied with a view to 
bringing about electrolytic corrosion. 

In addition, the securing means is preferably provided with an electrically isolat- 
5 ing coating so that electric current in fact flows in distal direction through the in- 
terior of the securing means but neither an electrolytic corrosion nor electrical 
contact with the occlusion helix will occur in this area. As a result of the meas- 
ures described above a very elegant method is provided for the creation of 
variably separable occlusion helixes and, moreover, also the current density at 
10 the severance element is kept particularly low leading to the severance times 
being correspondingly reduced. Furthermore, this embodiment offers manufac- 
turing advantageous as a connection brought about by adhesion layers is easier 
made up than by means of the laser welding techniques known from prior art. 

For the build-up of the adhesion layers and electrically isolating coatings on the 
15 securing means and/or stabilization helixes a variety of materials are considered 
suitable on principle. An important factor to be observed in this context is natu- 
rally the compatibility with and, evenly significant, the approval for medical appli- 
cations. 

Aside from bio-compatibility and isolating properties the hardenability of the ad- 
20 hesive is also of advantage, with adhesives that can be hardened by radiation, 
e.g. UV-hardenable adhesives, offering particular benefits because the radiation 
introduced to harden the material will, as the case may be, have also a steriliz- 
ing effect. The use of acrylate adhesives is considered to be particularly expedi- 
ent although, basically, other adhesives having the aforesaid characteristics are 
25 similarly suitable. 

Especially preferred is the use of a material commercially available under the 
tradename of „Permabond", said material being approved and having excellently 
proved its worth in the medical field. Permabond 4L25 marketed by National 
Starche & Chemical Company (ICI) is a UV-hardenable adhesive suitably em- 
30 ployed in the medical sector for the connection of a variety of substances. Said 
material is an adhesive on acrylate basis that can be hardened at wavelengths 
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ranging between 320 and 380 nm. After hardening Permabond passes USP 
class VI tests. Permabond is also insensitive to gamma radiation and a number 
of other sterilization processes. 

The severance elements designed to be quickly corrodible preferably consist of 
5 alloyed steel. In this connection, the stainless steel grades of type AISI 301 , 303 
or 316 and/or subgroups of these types are particularly preferred. Stainless steel 
material of this type preferably has a chromium content of between 12 and 20 % 
w/w. Examples in this case are steel grades 1.4410, 1.4310, 1.4301 and 1.4122. 
Suitable, for example, are chromium-nickel steels of grade 18/8. The diameter of 
10 the severance elements typically ranges between 0.01 and 0.05 mm. 

To shorten the severance times even more the severance elements may be pre- 
corroded. Such a pre-corrosion may, for example, be achieved by heat treat- 
ment which causes the metal structure to be modified such that it very quickly 
disintegrates in an electrolyte when an electric voltage is applied. The heat 

15 treatment required for this can be carried out with the help of a laser, in a cus- 
tomary furnace or by means of an induction coil. The temperature range re- 
quired for this is approximately 500 to 1000°C, preferably 600 to 950°C and in 
particular 700 to 900°C. It is assumed that such a heat treatment causes recrys- 
tallization accompanied by the formation of large microstructural grains and hard 

20 metal carbides which results in the grain boundary stability to diminish. The for- 
mation of chromium carbides segregating at the grain boundaries leads to a 
chromium depletion of the matrix and furthermore brings down the resistance to 
intergranular corrosion. This will quickly enlarge the surface available for corro- 
sion so that the structure will rapidly decompose within an electrolyte when a 

25 current has been applied. 

Another possibility to design the severance elements so as to be well corrodible 
is to make use of material combinations for the relevant areas that are condu- 
cive to the formation of local elements. Examples in this case are combinations 
of stainless steels with noble metals or noble metal alloys, in particular platinum 
30 alloys. 
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The occlusion helixes proper are expediently made of platinum or platinum al- 
loys which have proven their worth. Especially preferred here is the use of plati- 
num-indium alloys. The stabilization helixes connected to the severance ele- 
ments usually consist of alloyed steel material, like the one used for the sever- 
5 ance elements themselves, however, a platinum alloy similar to that employed 
for the occlusion helixes may basically also be used for the stabilization helixes. 
Using an alloyed steel material offers certain benefits in that the radiopacity be- 
tween severance element and stabilization helix, on the one hand, and occlusion 
helix on the other increases. This is due to the fact that platinum alloys have a 
10 radiopaqueness that is by far higher than that of steel alloys. 

The insertion aid is preferably a customary guide wire of proven design for the 
purpose of passing occlusion helixes through a catheter towards a cavity to be 
occluded. 

The device according to the invention may also be directly combined with a mi- 
15 cro-catheter by means of which the occlusion helix is brought to the placement 
site. The catheter used and the employed occlusion helix in this case shall be 
matched with respect to their size. If necessary, the catheter also may exert 
constraint on the occlusion helix as well as securing means resulting in the oc- 
clusion helix to assume in the aneurysm its or the securing means' previously 
20 impressed secondary structure not earlier than after it has been liberated and re- 
leased from such constraint. Expediently, the catheter is moreover provided with 
radiopaque markers enabling a placement in the target area with the aid of 
known imaging methods. 

Aside from the device for the implantation of electrolytically severable occlusion 
25 helixes the invention furthermore relates to a corresponding medical implant 
comprising at least one occlusion helix, at least one severance element and at 
least one stabilization helix, with the stabilization helix being arranged between 
severance element and occlusion helix so that the severance element and oc- 
clusion helix are indirectly connected in this manner, and with the stabilization 
30 helix being attached to the occlusion helix by means of an electrically isolating 
adhesion layer. 



Further elucidation of the invention is provided by way of examples through the 
enclosed figures, where 



Figure 1 

5 

Figure 2 

10 

Figure 3 



is a schematic representation showing the 
positioning of an occlusion helix in an 
aciniform aneurysm with the help of the in- 
ventive device; 

is a longitudinal section through the inven- 
tive device which in comparison to Figure 1 
is of significantly enlarged representation; 
and 

is a longitudinal section of the inventive 
device showing several severance ele- 
ments. 



Figure 1 shows a vertical view of the occlusion helix 3 placed into an aciniform 
15 aneurysm 12. The occlusion helix 3 is moved distally within catheter 1 with the 
help of the guide wire 4. When correctly positioned the occlusion helix 3 exits 
from the end of catheter 1 and is introduced into and fills up the cavity formed 
through the aciniform aneurysm 12. Within the aneurysm 12 the occlusion he- 
lix 3 forms secondary coils or turns which in particular can be caused by a 
20 stress- and/or temperature-induced transformation from its martensitic to its aus- 
tenitic phase of the occlusion helix 3 and/or securing means, which has not been 
shown here, inside the occlusion helix 3. Due to the formation of secondary coils 
or turns the aneurysm 12 is filled up particularly effectively. 

As soon as a certain length of the occlusion helix 3, which suits the volume of 
25 the cavity to be filled, has been placed into the aneurysm 12 the electrolytic 
separation is effected at the severance element 2. For this purpose, an electric 
voltage coming from voltage source 14 is applied to severance element 2 with 
the severance element 2 serving as anode. The cathode 15 is positioned on the 
body surface. With the device according to the invention the electrolytic corro- 
30 sion of severance element 2 occurs particularly quickly, within time spans usu- 
ally well below 1 min., i.e. within approx. 20 to 40 s (at 2 V, 2 mA). As per a pre- 
ferred embodiment several severance elements 2 are provided within the area 
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of the occlusion helix 3 so that the length of the occlusion helix 3 introduced can 
be appropriately sized to suit the respective aneurysm 12. 

In Figure 2 the device according to the invention is shown schematically as a 
longitudinal section. The occlusion helix 3 shown in this figure is attached to 
5 severance element 2 by means of stabilization helix 5, said latter stabilization 
helix 5 being of smaller diameter than the occlusion helix 3 with the outside di- 
ameter of the stabilization helix 5 basically coinciding with the inside diameter of 
the occlusion helix 3. Accordingly, the stabilization helix 5 can be inserted, at 
least partially, into the occlusion helix 3. 

Stabilization helix 5 and occlusion helix 3 are interconnected via an adhesion 
layer 7, said adhesion layer 7 simultaneously isolating the occlusion helix 3 from 
the electric voltage applied to the severance element 2. In this manner, the cur- 
rent density in severance element 2 is kept at a particularly high level. An addi- 
tional coating 1 1 applied to stabilization helix 5 serves to intensify this effect 
even more. The current applied with a view to separating the occlusion helix 3 
can be passed on to the severance element 2 via guide wire 4. 

Additionally, a securing means 6 is arranged in the lumen of the occlusion he- 
lix 3, said means being a Nitinol wire which is provided with an isolating coating 
or layer. This securing means 6 extends from the stabilization helix 5 to the dts- 
20 tal end 8 of occlusion helix 3. At this point the securing means 6 is connected to 
the distal end 8 of occlusion helix 3 with the aid of another isolating adhesive 
layer 9. Permabond is used for producing the adhesive layers 7 and 8 as well as 
the coating of the stabilization helix 5. 

For the purpose of producing the inventive device a stabilization helix 5 is ini- 
25 tially provided with a Permabond layer or coating following which the securing 
means 6 designed as a Nitinol wire is welded to the stabilization helix 5 at loca- 
tion 10, i.e. at the distal end of stabilization helix 5. Finally, the stabilization he- 
lix 5 is attached to the occlusion helix 3 by means of Permabond. 



Figure 3 shows a device according to the invention having a plurality of sever- 
30 ance elements 2. The device has been provided with a plurality of occlusion he- 
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lix segments 3 so that separation can be effected as desired at different sever- 
ance elements 2 to suit the size of the aneurysm to be occluded. In this case, 
each severance element 2 is connected with the respective occlusion helix 
segment 3 via a stabilization helix 5 with such connection being made up ac- 
5 cording to the invention through the provision of an electrically isolating adhe- 
sion layer. In addition, the stabilization helix 5 in this case is provided with coat- 
ing 1 1 that also has electrically isolating characteristics. 

Through the lumen of the relevant occlusion helix segments 3 extends a metallic 
securing means 6 which is provided with an electrically isolating coating to safe- 

10 ly isolate the securing means 6 from the occlusion helix 3. However, through the 
interior of securing means 6 an electric current is passed on in distal direction to 
the relevant severance element 2 where the electrolytic corrosion can be initi- 
ated as desired and when necessary. Within an occlusion helix segment 3 the 
metallic securing means 6 extends in each case from the stabilization helix 5 

15 which is proximally attached to the occlusion helix segment 3 to the stabilization 
helix 5 distally connected to the occlusion helix segment 3. In this way, the elec- 
tric current is passed from one severance element 2 via stabilization helix 5 at- 
tached to it, the securing means 6 in distal direction to the subsequent stabiliza- 
tion helix 5 and on to the severance element 2 connected with it. Accordingly, 

20 securing means 6 is advantageously utilized in that it not only provides in- 
creased safety in the event the occlusion helix 3 is wrongly placed but moreover 
serves to establish an electrically conductive connection of the individual sever- 
ance elements 2. 



Claims - 



